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liquid- crystal display comprising: 



display, said flat panel 
backlight apparatus; 

a first linear polarizer adjacent said backlight apparatus; 
a first positive uniaxial retardation film adjacent said 
first linear polarizer; / 

a first negative retardation film adjacent said first 
positive uniaxial retardation film; 

a first orientation film adjacent said first negative 
retardation film; 

a liquid- crystal lkyer adjacent said first orientation film; 
a second orientation film adjacent said liquid- crystal 



layer; 

a second negative 
orientation film; 

a second positive 



uniaxial retardatioi 

a first glass si 
orientation film and 



retardation film adjacent said second 



uniaxial retardation film adjacent said 
second negative retardation film; 

a second linear polarizer adjacent said second positive 



a second glass sua 
orientation film and s 
a first electrbde 
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ing disposed between said first 
t negative retardation film; 
e being disposed between said second 
'second negative retardation film; 
being disposed between said first glass 
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orientation film; and 
a second electrode be .ng disposed between said second glass 



substrates and said second 
said first and said s 



orientation f ilm; 

acond glass substrates comprising: 
an alkali -free a Luminoborosilicate glass; 
said glass havinj a coefficient of thermal expansion 
a 20/300 of between 2.8 10" 6 /K and 3.8 x 10" 6 /K; 

said glass having the composition (in % by weight, 
based on oxide) 

> 58 - 65 

> 6 - 11.5 

> 21 - 25 
4 - 8 
0 - 8 
2.6 - < 8 
0 - < 0.5 
0-2; 

configured to be resistant to thermal 

configured to having a high 

tr^l range in the visible and ultra 
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knots, inclusions, streaks., and surface undulations, 



--42. The flat panel VLfLquid- crystal display according to 
claim 41, wherein: 

said glass comprises at lfeast one of (a.), <b.), (c), (d.), 
(e.), and (f.), where (a.), (if.), (c.) , (d.), (e.), and (f.) are: 
(a.) more than 8% by weight of B 2 0 3 ; 

(b.) one of: more than ^8% by weight of A1 2 0 3 , at least 
20.5% by weight of A1 2 0 3 , andf at least 21% by weight of A1 2 0 3 ; 
(c.) additionally (in $ by weight) : 



Zr0 2 
TiO, 



with Zr0 2 + Ti0 2 



As 2 0 3 



Sb 2 0 3 



Sn0 2 
Ce0 2 
CI" 
F" 

SO. 2 " 



with As 2 0 3 + Sb 2 0 3 + 
.+ CI' + F" + S0 4 2 " 
(d.) a glass in 



Ce,0, 
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0 - 2 
0 - 2 
0 - 2 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 

0 - 1.5; 



enic oxide, antimony oxide, and 
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inherent impurities are minimized; 
(e.) a float glass; and 
(f.) one of (i.U, (ii.) r and (iii.): 

(i.) a coefficient of thermal expansion a 20/300 of 
between 2.8 x 10\ 6 /K to 3.6 x i0" 6 /K; 

(ii.) a glasb transition temperature T g of > 700°C; and 
(iii.) a density p of < 2,600 g/cm 3 .-- 



--43. The flat^panel liquid-crystal display according to 

claim 41, wherein: 

said glass comprise^ (a.), (b.), (c), (d.), (e.), and (f.), 
where (a.), (b.), (c), (|d.), (e.), and (f.) are: 

(a.) more than 8% by Weight of B 2 0 3 ; 

(b.) one of: more thah 18% by weight of A1 2 0 3 , at. least 
20.5% by weight of A1 2 0 3 , aAd at least 21% by weight of A1 2 0 3 ; 
(c.) additionally (in \ by weight) : 



Zr0 2 
Ti0 2 . 

with Zr0 2 + Ti0 2 



0 - 2 
0 - 2 
0 - 2 



AS 2 0 3 



Sb 2 0 3 
SnO, 



CeO, 



0 
0 
0 
0 



1.5 
1.5 
1.5 
1.5 
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0-1.5 

F" \ 0-1.5 
Sp 4 2 -\ 0-1.5 
with As\0 3 + Sb 2 0 3 + Sn0 2 + Ce0 2 

+ CI" + F\+ S0 4 2 * 0 - 1.5; 

(d.) a glas'te in which arsenic oxide, antimony oxide, and 
inherent impurities are minimized; 
(e.) a float gYass; and 
(f.) one of (i.)\, <ii.), and (iii.): 

(i.) a coefficient of thermal expansion a 2 o/3oo of 
between 2.8 x 10' 6 A to 3.6 x 10" 6 /K; 

(ii.) a glass transition temperature T g of > 700°C; and 
(iii.) a density\p of < 2.600 g/cm 3 .-- 



--44. A glass substrate for a flat panel liquid- crystal 

display, such as for a laptop Computer, the flat panel liquid- 
display including a twisted nematic display, a supertwisted 
nematic display, an active matrix liquid- crystal display, a thin 
film transistor display, and a plasma addressed liquid- crystal 
display, said substrate comprising 

an alkali -free aluminoborositLicate girass; 

said glass having a coef f ici/enV ©fythermal expansion a 20/30O 
of between 2.8 x 10" 6 /K and 3.8\ 
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said. glass havitig the composition (in % by weight, based on 



oxide) 



sio 2 \ 


> 


58 - 


65 


B 2 0 3 \ 


> 


6 - 


11.5 


A1 2 0 3 \ 


> 


14 - 


25 


MgO \ 


4 


- 8 




CaO ' \ 


0 


- < 


2 


SrO \ 


> 


0.5 


- < 4 


BaO 


\ 0 


- < 


0.5 


ZnO 


\ 0 


- 2; 





said glass being configured to be resistant to thermal 
shock ; 

said glass being configured to have a high transparency over 
a broad spectral range in the visible and ultra violet ranges; 
and 

said glass being conf igured\ to be free of bubbles, knots, 
inclusions , streaks , and surface \ undulations . - 



--45. The glass substrate 

wherein: 

said glass comprises at 1< 
(e.), and (f.), where (a.), (1 

(a.) more than 8% by weic 



cco^ding/ to claim 44, 

fa.), (b.), (c), (d.), 
:.)^!d.), (e.), and (f.) are: 
iB 2 0 3 ; 
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(b.) one of: mor£ than 18% by weight of A1 2 0 3 , at least 
20.5% by weight of Al 2 ^ 3 , and at least 21% by weight of A1 2 0 3 ; 
(c.) additionally \ (in % by weight) 
ZrO, 



J 2 

Ti0 2 

with Zr0 2 + TiO a 
As 2 0 3 



Sb 2 0 3 



Sn0 2 
CeO a 
CI" 
F" 

S0 4 2 ' 



0 - 2. 

0 - 2 

0 - 2 

0 - 1.5 

0 -.1.5 
0 



0 
0 
0 



1.5 
1.5 
1.5 
1.5 



0 - 1.5 



with As 2 0 3 + Sb 2 0 3 + SnOi + Ce0 2 

+ CI" + F" + S0 4 2 ' I 0-1.5; 

(d.) a glass in which arsenic oxide, antimony oxide, and 
inherent impurities are minimized; 
(e.) a float glass; and 
(f.) one of (i.), (ii.),land (iii.) 

(i.) a coefficient ojj'thermal expansion a 20/300 of 
between 2.8 x 10' 6 /K to 3.| x p.0" 6 /K; 
(ii . ) a glass tra: 
(iii . ) a density 
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temperature T g of > 700°C; and 
0 g/cm 3 . - - 
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--46. \ The glass substrate according to claim 44, 
wherein : 

said glass comprises (a.), <b.) f (c), (d .) , (e.), and (f.), 
where (a.), (b.), (\. ), (d.), (e.), and (f.) are: 
(a.) more than 8%v by weight of B 2 0 3 ; 

(b.) one of: more fijian 18% by weight of A1 2 0 3 , at least 
20.5% by weight of A1 2 0 3/ \nd at least 21% by weight of A1 2 0 3 ; 
(c.) additionally (in ^ by weight) 
Zr0 2 
Ti0 2 

with Zr0 2 + Ti0 2 
As 2 0 3 
Sb 2 0 3 
Sn0 2 
Ce0 2 
ci* 

so 4 2 * 

with As 2 0 3 + Sb 2 0, + Sn0 3 + CeO 
+ CI' + F' + S0 4 2 " 

(d.) a glass in which arsenic oxide, 
inherent impurities are minimized; 
(e.) a float glass; and 




xide, and 
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(f.) one of (i.), (ii.), knd (iii.) : 

(i.) a coefficient df thermal expansion a 20/300 of 
between 2.8 x 10" 6 /K to 3J6 x 10' 6 /K; 

(ii.) a glass transition temperature T 9 of > 700°C; and 

(iii.) a density p pf < 2.600 g/cm 3 .-- 



--47. A glass comprising; 

a substantially alkali -free aluminoborosilicate glass; 
said glass having a coefficient of thermal expansion a 20/3( , 0 
of between 2.8 x 10' 6 /K and 3.8 x 10' S /K; 

said glass having the rfomposition (in % by weight, based on 
oxide) : 



SiO, 



B 2 0 3 



A1 2 0 3 



MgO 
CaO 
SrO 
BaO 

with SrO + BaO 
ZnO 



--48, 



NHL : ktp 



> 58 - 65 

> 6 - 11.5 

> 14 - 25 
4 - 8 

0 - 8 
2.6 - < 4 
0 - < 0.5 

> 3 

0 - 2.-- 



The glass according to claim 47, wherein: 
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said glass is configured tb be resistant to thermal shock; 

said glass is configured tio have a high transparency over a 
broad spectral range in the viiible and ultra violet ranges; and 

said glass is configured fco be free of bubbles, knots, 
inclusions, streaks, and surfafce undulations.-- 



--49. The glass according to claim 48, wherein: 

said glass comprises mojte than 8% by weight of B 2 0 3 



--50, The glass according to claim 49, wherein; 

said glass comprises one of (i.) and (ii.): 
(i.) more than 18% by /Weight of A1 2 0 3 ; and 
(ii.) at least 20.5% l£y weight of A1 2 0 3 .-- 



--51. The glass according to claim 50, wherein said 

least 21. J 



glass comprises at 



5% by weight of A1 2 0. 



2^3' 



■52, 



The glass according to claim 51, wherein 



said glass addition 
Zr0 2 
Ti0 2 

with ZrQ 2 + TiO 



As 2 0 3 
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Sb 2 0 3 



2- 



S0 4 

with As 2 0 3 + Sb}©3 + SnO, + Ce0 2 
+ CI" + F" + S0 4 2 ' 
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0 
0 
0 
0 
0 
0 



- 1.5 

- 1.5 

- 1.5 

- 1.5 

- 1.5 

- 1.5; and 



0 - 1.5, 



--53. The glass according to claim 52, wherein: 

said glass comprises a giass in which arsenic oxide, 
antimony oxide, and inherent impurities are minimized. - - 



--54. The glass according \o claim 53, wherein: 

said glass comprises a float glass, 



--55. The glass according ^o fclaj 

said glass has one of (i.), (ii.) 
(i.) a coefficient of thermal exp^ 



54, 



and 



lsion 



x 10'VK to 3.6 x 10' 6 /K; 

(ii.) a glass transition temperature T g of > 7Q0°C; and 
(iii.) a density p of < 2.600 g/cm 3 .-- 
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•56 



The- glass according to claim 47, wherein: 



said glass comprises at least one of (a.), (b.), (c), (d.), 
(e.), and (f.), wheVe (a.), (b.), (c), <d.), (e.), and (f.) are: 
(a.) more than\8% by weight of B 2 0 3 ; 

(b.) one of: mote than 18% by weight of A1 2 0 3 , at least 
20.5% by weight of Allo 3 , and at least 21% by weight of A1 2 0 3 ; 
(c.) additionally (in % by weight) 
Zr0 2 



Ti0 2 

with Zr0 2 + Ti0 2 
As 2 0 3 
Sb 2 0 3 
Sn0 2 
Ce0 2 
CI' 
F" 

S0 4 2_ 

with As 2 0 3 + Sb 2 0 3 + Sn0 2 
+ CI" + F' + S0 4 
(d.) a glass in which a 
inherent impurities are minim 
(e.) a float glass; an 
(f .) one of (i.) , (ii.) ) 

NHL :ktp 




0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



2 
2 
2 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 



0 - 1.5; 
antimony oxide, and 
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A 



(i . ) a coef f i-ci 
between 2.8 x 10" 6 /K 



--57. 



The glass 



ent of thermal expansion a 20/300 of 
to 3.6 x 10' 6 /K; 
(ii.) a glass tjransition temperature T g of > 700°C; and 
(iii.) a densitjy p of < 2.600 g/cm 3 .-- 



according to claim 47, wherein: 



said glass is conficrured as a glass substrate in combination 
in or with a flat panel liquid- crystal display, such as for a 
laptop computer/ the f la : panel liquid- crystal display including 
a twisted nematic display, a supertwisted nematic display, an 
active matrix liquid- cry stal display, a thin film transistor 
display, and a plasma addressed liquid- crystal display. -- 



-58. 



The glass 



first linear polarizer; 

a first negative 
positive uniaxial ret 



according to claim 57, wherein: 
said flat panel liqjuid- crystal display comprises: 
backlight apparatus; 
a first linear polarizer adjacent said backlight apparatus; 
a first positive unaaxial retardation film adjacent said 
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on film adjacent said first 
n film; 

a first orientatibh |film adjacent said first negative 
retardation film; 
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a liquid- crystal layei adjacent said first orientation film; 
a' second orientation fp.lm adjacent said liquid- crystal 
layer; 

a second negative retajrdation film adjacent said second 
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orientation film; 

a second positive uni 



cxial retardation film adjacent said 



second negative retardation film; 



a second linear polar! 

retardation film; 

said glass substrate 
said first glass subs 

orientation film and said 
said glass substrate 
said second glass sufc 

second orientation film and 

film; 

a first electrode bei 
substrate and said first cr 



zer adjacent said second negative 

comprising a first glass substrate; 
trate being disposed between said first 
first negative retardation film; 
comprising a second glass substrate; 
strate being disposed between said 
said second negative retardation 



a second electrode 
substrate and said secoi 



ng disposed between said first glass 
mentation film; and 

posed between said second glass 
tation film, - - 




--59, The glass a 

said glass is configu 
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:cording to claim 47, wherein: 

ed as a glass substrate in combination 



15 



SCT-21 US 13sd/SCT034sd 



Received from < 17245235230 > at 1/28/02 4:28:09 PM {Eastern Standard Time] 



